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METHOD FOR THE PREPARATION OF FINE GLOBULAR 
SILICONE RESIN PARTICLES 

BACKGROUND OF THE INVENTION 
[0001] The present invention relates to a novel method for the prepa- 
ration of fine globular particles of a silicone resin. More particularly, the 
invention relates to a method for the preparation of globular particles 
of a polyorganosilsesquioxane resin having a relatively large average 
particle diameter. 

[0002] As is well known, powders of fine globular silicone resin parti- 
cles are widely employed as an adjuvant material, for example, in 
plastic resin-based molding compositions to Impart slipperiness, abra- 
sion resistance and light diffusibility to molded articles thereof and to 
impart anti-blocking surface to resin films, in rubber compositions to 
impart surface slipperiness and lubricity to rubber articles or coating 
thereof, in cosmetic or toiletry preparations and waxes to impart 
spreadability, surface lubricity and water repellency and in detergents 
as a grindability-imparting additive. 

[0003] Needless to say, the requirements for the characteristics of the 
silicone resin particles are different depending on the intended appli- 
cations of the particles. For example, silicone resin particles used as 
an additive in plastic resins to impart surface slipperiness and anti- 
blocking nature of the surfaces are required to have a globular or 
spherical particle configuration with a relatively large average particle 
diameter. 

[0004] A great variety of methods are proposed and practiced here- 
tofore for the preparation of fine silicone resin particles having a 
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globular particle configuration including the methods outlined below. 
Belgian Patent No. 572412 discloses a method in which methyl trichlo- 
rosilane is added dropwise into water under agitation to effect hydroly- 
sis condensation reaction of the silane compound. Japanese Patent 
Kokai No. 6-157759 teaches that an organotrichlorosilane is dissolved 
in a solution of an alkali hydroxide followed by the addition of an acid 
to the solution to effect hydrolysis and condensation reaction of the 
silane compound. These methods, however, are not suitable when 
silicone resin particles having a globular particle configuration are de- 
sired. 

[0005] A method is proposed in Japanese Patent Kokai No. 6-179751 
according to which an organotrichlorosilane is added to an aqueous 
solution saturated with hydrogen chloride to effect hydrolysis conden- 
sation reaction of the silane compound. This method, however, has a 
disadvantage of low productivity because it is an extremely complicat- 
ed and time-consuming procedure to completely remove hydrogen 
chloride from the product of resin particles. 

[0006] Further, Japanese Patent Publication No. 52-12219 discloses 
a method in which an organotrialkoxy silane is added to an acidic or 
alkaline aqueous solution, containing an ionic surfactant to effect hy- 
drolysis condensation reaction of the silane compound. Japanese 
Patent Publication No. 1-14250 proposes a method according to which 
an organotrialkoxy silane or a partial hydrolysis-condensation product 
thereof is dispersed and emulsified in an aqueous medium containing 
non-ionic and cationic surfactants and then subjected to the hydrolysis 
condensation reaction with addition of an alkaline compound. Japa- 
nese Patent Kokai No. 4-359022 proposes a method in which an alkali 
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metal salt of an organosilanol compound is neutralized with an acid in 
an aqueous solution and subjected to condensation reaction. These 
methods, however, are not suitable when the silicone resin particles 
obtained thereby are desired to have a relatively large average particle 
diameter. 

[0007] Besides, a proposal is made in Japanese Patent Kokai No. 63- 
308067, according to which an organotrialkoxy silane or a partial hy- 
drolysis condensation product thereof is gradually added dropwise into 
an aqueous solution containing a surfactant to effect hydrolysis con- 
densation reaction and the thus obtained aqueous colloidal suspen- 
sion of the silicone resin particles is spray-dried. The thus obtained 
particles have a particle diameter of 1 to 1 00 u m and are each an 
agglomerate of primary particles having a particle diameter of 10 to 
150 nm. The powder of such agglomerated resin particles has a 
problem that the agglomerated particles are subject to disintegration 
when a composition compounded therewith is worked under a high 
shearing force if not to mention the disadvantage of low productivity of 
the process including the step of spray drying of an aqueous colloidal 
suspension of which the solid concentration is usually low. 
[0008] Japanese Patent Kokai No. 4-33927 proposes a method in 
which, by using a non-ionic surfactant as the dispersing agent, an or- 
ganotrialkoxy silane or a partial hydrolysis condensation product 
thereof is dispersed and suspended in a non-aqueous dispersion me- 
dium in the presence of a basic or acidic catalyst to effect hydrolysis 
condensation reaction. Since the dispersion medium is non-aqueous, 
this method is economically disadvantageous. 

[0009] A method is disclosed in Japanese Patent Kokai No. 6-279589, 



4 



according to which an organopolysiloxane is dissolved in an aqueous 
solution of an alkali metal hydroxide and the solution is subjected to 
an ion exchange treatment to remove the anions followed by a con- 
densation reaction in the solution having a pH value of 10 or higher at 
a temperature of 50 °C or higher. The disadvantage involved in this 
method is the low productivity of the process because the organopoly- 
siloxane as the starting material must be prepared beforehand by 
conducting the hydrolysis condensation reaction of a hydrolyzable or- 
ganosilane compound. 

[0010] Other methods heretofore proposed include: a method in 
which a methyl trialkoxy siiane is added under agitation to an aqueous 
solution of an alkali metal hydroxide, ammonia or an amine compound 
to effect hydrolysis condensation reaction (see Japanese Patent Pub- 
lication No. 40-16917), a method in which a methyl trialkoxy siiane or 
a partial hydrolysis condensation product thereof is added to an aque- 
ous solution of an alkaline earth metal hydroxide or an alkali metal 
carbonate to effect the hydrolysis condensation reaction (see Japa- 
nese Patent Publication No. 56-39808), a method in which a methyl 
trialkoxy siiane compound or a partial hydrolysis condensation product 
thereof is subjected to the hydrolysis condensation reaction in an 
aqueous solution of ammonia or an amine compound followed by 
heating at 70 to 80 °C to promote the condensation reaction and the 
reaction product is washed with water and dried followed by disinte- 
gration into a powder (see Japanese Patent Publication No. 2-22767), 
a method in which an organotrialkoxy siiane compound is dissolved in 
an aqueous solution of a carboxylic acid followed by the condensation 
reaction in an alkaline aqueous solution (see Japanese Patent Kokai 
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No. 3-244636), a method in which an organotrialkoxy silane com- 
pound dissolved in an organic solvent is mixed with an acidic aqueous 
solution to effect hydrolysis followed by the addition of a basic com- 
pound to the reaction mixture to effect the condensation reaction (see 
Japanese Patent Kokai No. 6-65378), a method in which a hydrolyz- 
able organometallic compound is subjected to the hydrolysis conden- 
sation reaction in a liquid medium consisting of a hydrolysis catalyst, 
water, an electrolyte and an organic solvent (see Japanese Patent 
Kokai No. 6-122516), a method in which an organoalkoxy silane com- 
pound is subjected to the hydrolysis condensation reaction in the 
presence of an aqueous solution containing a non-ionic surfactant and 
ammonia and/or an amine compound (see Japanese Patent Kokai No. 
1 1-152336) and a method in which an organoalkoxy silane compound 
is subjected to the hydrolysis condensation reaction in an aqueous 
solution containing an anionic surfactant and ammonia and/or an 
amine compound (see Japanese Patent Kokai No. 11-181095). 
[0011] According to these methods, fine organopolysiloxane particles 
having a particle diameter suitable for the above mentioned applica- 
tions can be obtained with a high efficiency. When a still larger particle 
diameter is desired of the organopolysiloxane particles, for example, 
from methyl trimethoxysilane as the starting material, particles having 
an average particle diameter not smaller than 3 ju m can be obtained 
by decreasing the amount of the alkaline catalytic compound though 
with a problem that the amount of agglomerates is increased unavoid- 
ably. 

[00121 With an object to solve this problem for obtaining organopoly- 
siloxane particles by using the alkaline catalyst in a decreased con- 
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centration without agglomerate formation, improvements are proposed 
by conducting the condensation reaction under weak agitation or 
without agitation of the reaction mixture including: a method in which 
the hydrolysis condensation reaction of a methyl trialkoxysilane com- 
pound or a partial hydrolysis condensation product thereof is conduct- 
ed by keeping the reaction mixture separated into two layers with the 
reactant forming the upper layer and the aqueous hydrolysis medium 
containing ammonia or an amine compound forming the lower layer 
under weak agitation (see Japanese Patent Publication No. 4-70335), 
a method in which a methyl trialkoxy silane compound or a partial hy- 
drolysis condensation product thereof and water are agitated to form a 
uniform mixture to which an alkaline compound is added subsequently 
to effect the hydrolysis condensation reaction (see Japanese Patent 
Kokai No. 4-88023 and No. 6-248081) and a method in which an or- 
ganotrialkoxy silane compound is hydrolyzed in an acidic condition to 
give a hydrated alcoholic solution which is then admixed with an 
aqueous alkaline solution to effect the condensation reaction without 
agitation (see Japanese Patent Kokai No. 10-45914). Further, fine 
particles without agglomerates can be obtained by the addition of a 
dispersion stabilizer to the reaction mixture even with a low concentra- 
tion of the alkaline catalyst as in the method disclosed in Japanese 
Patent Kokai No. 11-92560 in which an organotrialkoxysilane com- 
pound is added to an aqueous solution containing an anionic surfac- 
tant, a polymeric stabilizer and a hydroxy! base to effect the hydrolysis 
condensation reaction. 

[0013] A serious disadvantage when the concentration of the alkaline 
catalyst is low is that particles having a desired particle diameter can 
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hardly be obtained with goof reproducibility. Further, the amount of the 
starting organoalkoxy silane compound subjected to the reaction can- 
not be large enough in order to suppress formation of agglomerates 
resulting in problems of low productivity of the process and a large 
residual amount of silanol groups. Japanese Patent Kokai No. 2000- 
1 7074 proposes a method for obtaining particles of a relatively large 
particle diameter from an organoalkoxy silane compound by seed 
polymerization but this method is also not free from the above men- 
tioned problems because of the low concentration of the alkaline 
catalytic compound. 

SUMMARY OF THE INVENTION 
[0014] The present invention accordingly has an object, in view of the 
above described problems and disadvantages in the prior art methods, 
to provide an improved method for the preparation of globular polyor- 
ganosilsesquioxane particles having a relatively large particle diameter 
of 3 to 30 ii m from an organotrialkoxy silane compound as the start- 
ing material with little formation of agglomerates in the presence of an 
alkaline catalytic compound in a relatively high concentration and with 
good reproducibility of the particle diameter even by increasing the 
charging amount of the starting silane compound into the reaction 
medium without decreasing the productivity. 

[0015] Thus, the method of the present invention for the preparation 
of globular particles of a silicone resin comprises the steps of: 
preparing an aqueous alkaline solution having a pH value in the range 
from 10.0 to 13.0 by the addition of a basic compound selected from 
the group consisting of ammonia and water-soluble amine compounds 
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to water; 

adding a water-soluble electrolytic compound of a metal to the aque- 
ous alkaline solution in a concentration of the metallic ions in the 
range from 1 x 10" 5 to 1 x 10" 2 mole/liter; and 

adding, to the aqueous alkaline solution, an organotrialkoxy silane 
compound or a partial hydrolysis condensation product thereof as the 
starting material under agitation to effect hydrolysis condensation re- 
action of the starting material. 

[0016] It is preferable that the electrolytic compound of a metal is a 
water-soluble magnesium compound and the aqueous solution is al- 
kalified with an amine compound which is a monoalkyl amine com- 
pound. When these requirements are satisfied, the globular polyor- 
ganosilsesquioxane particles have an average particle diameter in the 
range from 3 to 30 //m with good reproducibility. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0017] The silicone resin forming the globular silicone resin particles 
according to the inventive method is a polyorganosilsesquioxane resin 
consisting of the trifunctional siloxane units expressed by the unit for- 
mula R 1 Si0 3/2 , in which R 1 is a monovalent hydrocarbon group having 
1 to 20 carbon atoms. Examples of the group denoted by R 1 include 
alkyl groups such as methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, 
octyl, nonyl, decyl, tridecyl, tetradecyl, hexadecyl, octadecyl and eico- 
syl groups, aryl groups such as phenyl and tolyl groups, cycloalkyl 
groups such as cyclobutyl, cyclopentyl and cyclohexy! groups, alkenyl 
groups such as vinyl and allyl groups and aralkyl groups such as 2- 
phenylethyl and benzyl groups as well as substituted hydrocarbon 
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groups obtained by replacing a part or all of the hydrogen atoms in the 
above named unsubstituted hydrocarbon groups with halogen atoms, 
(meth)acryloxy groups, mercapto groups or cyano groups such as 
3,3,3-trifluoropropyl, 2-(perfluorobutyl)ethyl and 2-(perfluorooctyl) ethyl 
groups. It is preferable that the groups denoted by R 1 are selected 
from methyl and phenyl groups or, in particular, at least 80% of the 
groups R 1 are methyl and/or phenyl groups. 

[0018] While the polyorganosilsesquioxane forming the silicone resin 
particles basically consists of the trifunctional siloxane units as is 
mentioned above, it is optional that the silicone resin further comprises 
other types of siloxane units including difunctional units of the formula 
R 1 2 SiC>2/2, monofunctional units of the formula R 1 3 SiOi /2 and tetrafunc- 
tional units of the formula Si0 4/2 , in which R 1 has the same meaning 
as defined before, each in a limited molar fraction although it is desir- 
able that at least 80% by moles of the overall siloxane units be the 
trifunctional units. 

[0019] The globular silicone resin particles obtained by the inventive 
method should have an average particle diameter in the range from 
3.0 to 30 u m. When the average particle diameter thereof is too small, 
the desired improvements cannot be fully accomplished in respect of 
slipperiness of the surface, light-diffusibility, blocking prevention, 
spreadability and grindability while, when too large, in addition to in- 
sufficient improvements in these properties, inherently desirable prop- 
erties of the base materials of the toiletry preparations to which the 
powder is compounded are adversely affected. 

[0020] While the starting .material in the inventive method is an orga- 
notrialkoxysilane compound, the starting material can be a hydrolysis 
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product thereof or a partial hydrolysis condensation product thereof as 
well as a combination thereof although an organotrialkoxy silane com- 
pound is the most preferable, which is represented by the general 
formula R 1 Si(OR 2 ) 3 , in which R 1 has the same meaning as defined 
above and R 2 is an alkyl group having 1 to 6 carbon atoms including 
methyl, ethyl, propyl, butyl, pentyl and hexyl groups, of which methyl 
group is preferable. When di-, mono- or tetrafunctional siloxane units 
are to be introduced into the polyorganosilsesquioxane each in a limit- 
ed molar fraction, the starting alkyl trialkoxysilane compound is ad- 
mixed with a small amount of a dialkoxy silane compound R 1 2 Si(OR 2 ) 2 , 
monoalkoxy silane compound R 1 3 SiOR 2 or silicon tetraalkoxide com- 
pound Si(OR 2 ) 4 or a hydrolysis product or partial hydrolysis condensa- 
tion product thereof, in which R 2 is an alkyl group having up to 6 car- 
bon atoms, of which methyl group is preferred. 
[0021] The aqueous medium in which the hydrolysis condensation 
reaction of the silane compound or compounds is conducted accord- 
ing to the inventive method is alkalified by the addition of a basic com- 
pound including ammonia and water-soluble amine compounds to 
serve as the catalyst for promoting the reaction. Examples of suitable 
amine compounds include monoalkyl amines such as monomethyl, 
monoethyl, monopropyl, monobutyl, monopentyl, monohexyl, mono- 
heptyl, monooctyl, monononyl, monodecyl, monododecyl, monotride- 
cyl, monotetradecyl and monopentadecyl amines as well as dimeth- 
ylamine, diethylamine, trimethylamine, triethylamine, triethanolamine 
and ethylenediamine. The basic compound is preferably an alkyl 
amine compound or, more preferably, a water-soluble mono(n-alkyl) 
amine compound of which the alkyl group has 2 to 6 carbon atoms. 
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[0022] The alkaline aqueous medium, in which the reaction is per- 
formed according to the inventive method, should have a pH value in 
the range from 10.0 to 13.0 or, preferably, from 10.5 to 12.5 or, more 
preferably, from 1 1 .0 to 12.0. When the pH value of the aqueous me- 
dium is too low, the rate of the hydrolysis condensation reaction of the 
starting reactant is unduly decreased while, when the pH value is too 
high, the reaction rate is so great that the resultant silicone resin parti- 
cles cannot be imparted with a good globular particle configuration. 
[0023] In order to obtain globular silicone resin particles of a con- 
trolled average particle diameter as desired, it is essential in the in- 
ventive method that the aqueous reaction medium alkalified with am- 
monia or an amine compound further contains cations of a metal 
which can be introduced into the aqueous medium by the addition of a 
water-soluble electrolytic compound of the metal. Examples of the 
metal include lithium, sodium, potassium, rubidium, cesium, magne- 
sium, calcium, strontium, barium, scandium, titanium, zirconium, va- 
nadium, aluminum and others, of which magnesium is specifically 
preferable. The magnesium compound which is added to the aqueous 
medium can be in the form of magnesium hydroxide, magnesium bro- 
mide hexahydrate, magnesium chloride, magnesium chloride hexahy- 
drate, mgnesium citrate nonahydrate, magnesium lactate trihydrate, 
magnesium myristate, magnesium nitrate hexahydrate, magnesium 
oxalate dihydrate, magnesium secondary phosphate trihydrate, mag- 
nesium phosphate octahydrate, magnesium stearate, magnesium 
sulfate, magnesium sulfate heptahydrate and the like. 
[0024] It is essential in the inventive method that the concentration of 
the above mentioned metallic ions in the aqueous alkaline reaction 
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medium is in the range from 1 x 10" 5 to 1 x 10" 2 mole/liter or, preferably, 
from 5 x 10" 5 to 5 x 10~ 3 mole/liter. When the concentration of the me- 
tallic ions is too low, the average particle diameter of the silicone resin 
particles cannot be large enough while, when the concentration is too 
high, an increase is resulted in the formation of agglomerates not to 
give uniformly globular silicone resin particles. 

[0025] It is optional in the inventive method that the aqueous alkaline 
reaction medium is further admixed with a surfactant which can be 
selected from non-ionic, anionic, cationic and amphoteric surfactants 
without particular limitations. Examples of suitable non-ionic surfac- 
tants include polyoxyethylene alkyl ethers, polyoxyethylene- 
polyoxypropylene alkyl ethers, polyoxyethylene alkylphenyl ethers, 
polyoxyethyleneglycol fatty acid esters, sorbitan fatty acid esters, 
polyoxyethylene sorbitan fatty acid esters, polyoxyethylene sorbit fatty 
acid esters, glycerin fatty acid esters, polyoxyethylene glycerin fatty 
acid esters, polyglycerin fatty acid esters, propyleneglycol fatty acid 
esters, polyoxyethylene castor oils, polyoxyethylene hardened castor 
oils, polyoxyethylene hardened castor oil fatty acid esters, polyoxyeth- 
ylene alkylamines, polyoxyethylene fatty acid amide, polyoxyethylene- 
modified organopolysiloxanes and polyoxyethylene/polyoxypropylene- 
modified organopolysiloxanes. 

[0026] Examples of suitable anionic surfactants include alkylsulfuric 
acid salts, polyoxyethylene alkyl ether sulfuric acid salts, polyoxyethyl- 
ene alkylphenyl ether sulfuric acid salts, N-acyl tauric acid salts, alkyl- 
benzene sulfonic acid salts, polyoxyethylene alkylphenyl ether sulfonic 
acid salts, a -olefin sulfonic acid salts, alkylnaphthalene sulfonic acid 
salts, alkyl diphenyl ether disulfonic acid salts, dialkyl sulfosuccinic 
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acid salts, monoalkyl sulfosuccinic acid salts, polyoxyethylene alkyl 
ether sulfosuccinic acid salts, fatty acid salts, polyoxyethylene alkyl 
ether acetates, N-acyl amino acid salts, alkenyl succinates, alkylphos- 
phoric acid salts and polyoxyethylene alkyl ether phosphoric acid salts. 
Examples of suitable cationic surfactants include alkyl trimethylammo- 
nium salts, dialkyl dimethylammonium salts, alkyl benzyl dimethylam- 
monium salts, alkylpyridinium salts, monoalkylamine salts and 
monoalkylamidoamine salts. Examples of suitable amphoteric surfac- 
tants include alkyl dimethylamine oxides, alkyl dimethylcarboxy beta- 
ines, alkylamidopropyl dimethylcarboxy betaines, alkylhydroxysulfo 
betaines and alkylcarboxymethyl hydroxyethyl imidazolinium betaines. 
[0027] The concentration of the above described surfactants in the 
aqueous alkaline reaction medium, when added, should not exceed 
2.0% by weight or, preferably, should not exceed 1.0% by weight. 
When the concentration of the surfactant is too high, difficulties are 
encountered in obtaining particles of a relatively large particle diame- 
ter in addition to the problem of increased agglomeration of the pri- 
mary particles not to give a uniformly globular particle configuration. 
[0028] The temperature of the aqueous alkaline reaction medium, in 
which the starting material, i.e. an organotrialkoxy silane compound or 
a hydrolyzate or partial hydrolysis condensation product thereof is 
subjected to the hydrolysis condensation reaction, is in the range from 
0 to 40 °C or, preferably, from 0 to 25 °C. An aqueous medium at a 
temperature lower than 0 °C is naturally in a frozen state not to allow 
agitation of the reaction medium. When the temperature of the aque- 
ous medium is too high, an increase is caused in the agglomeration of 
the primary particles not to give a uniformly globular configuration of 
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the particles. 

[0029] While the starting material is added to the aqueous alkaline 
reaction medium and dispersed therein by agitation to effect the hy- 
drolysis condensation reaction, the intensity of agitation should not be 
too vigorous because agglomeration of primary particles is increased 
under too vigorous agitation not to give a uniformly globular particle 
configuration. In this regard, the stirrer to disperse the starting material 
in the aqueous medium is a screw-blade stirrer or a flat-blade stirrer 
which exhibits a relatively low efficiency of agitation. 
[0030] In conducting the hydrolysis condensation reaction of the 
starting material according to the inventive method, the amount of the 
starting material introduced into the aqueous reaction medium is in the 
range from 5 to 1 00 parts by weight or, preferably, from 1 0 to 50 parts 
by weight per 100 parts by weight of the aqueous reaction medium. 
When the amount of the starting material is too small, the productivity 
of the process cannot be high as a matter of course while, when the 
amount of the starting material is too large, a uniformly globular con- 
figuration of the product particles can hardly be obtained due to an in- 
crease in the agglomeration of the primary particles. 
[0031] While the starting material is introduced into the aqueous al- 
kaline reaction medium to be dispersed therein and subjected to the 
hydrolysis condensation reaction according to the inventive method, it 
is preferable that the starting material is introduced into the reaction 
medium at a relatively low rate, for example, dropwise. Though de- 
pendent on various factors such as types of the starting material, pH 
and temperature of the aqueous medium, intensity of agitation of the 
medium, overall volume of the starting material and others, the length 
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of time taken for the addition of whole volume of the starting material 
into the reaction medium is preferably in the range from 30 minutes to 
1 00 hours. When the length of time taken for introduction of the start- 
ing material into the reaction medium is too short or too long, a uni- 
formly globular configuration of the particles can hardly be obtained 
due to increased agglomeration of the primary particles. Nevertheless, 
it is optional that the whole volume of the starting material is added to 
the reaction medium at one time if the organotrialkoxysilane as the 
starting material has a specific gravity lower than that of the aqueous 
reaction medium and the intensity of agitation of the reaction mixture 
is kept so low during introduction of the silane compound that the re- 
action mixture is separated into two layers with the silane compound 
forming the upper layer floating on the aqueous medium as the lower 
layer. It is also optional that, when two kinds or more of different silane 
compounds are employed in combination, the silane compounds are 
blended together beforehand or the silane compound is switched from 
one to the other or the mixing proportion thereof is changed in the 
course of introduction of the starting material into the aqueous reac- 
tion medium. 

[0032] It is desirable that agitation of the reaction mixture is continued 
for a length of time after completion of dropwise addition of the starting 
material into the aqueous reaction medium in order to ensure com- 
pleteness of the hydrolysis condensation reaction. If necessary, the 
hydrolysis condensation reaction of the starting material can be pro- 
moted by increasing the temperature of the reaction mixture, optionally, 
followed by the addition of an acidic compound to neutralize the alka- 
line reaction medium. 
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[0033] By completing the hydrolysis condensation reaction of the 
starting material in the above described manner, the globular silicone 
resin particles as the product of the inventive method are obtained in 
the form of an aqueous dispersion of the particles in an aqueous reac- 
tion medium containing an alcohol compound as a by-product formed 
by the hydrolysis reaction of the alkoxy groups in the starting material. 
Accordingly, it is necessary for most applications that the silicone resin 
particles are freed from the aqueous medium by a known method such 
as heating under normal or reduced pressure, gravity settling of the 
particles in the aqueous dispersion kept standing, fluidization of wet 
particles in a hot air stream, spray drying of the dispersion and utiliza- 
tion of a fluidizing heating medium following a conventional solid-liquid 
separation procedure such as filtration, centrifugation, decantation and 
the like to remove at least a part of the aqueous medium. When the 
thus dried resin particles are in the form of loose cakes, it is usual that 
the cakes are disintegrated into discrete particles by using a conven- 
tional disintegrator such as jet mills, ball mills, hammer mills and the 
like. 

[0034] If an improvement is desired to increase water repellency and 
slipperiness of the thus dried resin particles, it is optional that the resin 
particles are subjected to a surface treatment by using a silylating 
agent, silicone oil, wax, paraffin, fluorocarbon compound and the like. 
[0035] In the following, the method of the present invention is de- 
scribed in more detail by way of Examples and Comparative Examples, 
which, however, never limit the scope of the invention in any way. 



Example 1 
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[0036] An aqueous alkaline solution having a pH of 11.7 was pre- 
pared in a glass flask of 5 liter capacity by dissolving 18 g of n- 
butylamine in 3717 g of deionized water having an electric conductivity 
not exceeding 0.1 mS/m. Further, the aqueous solution was admixed 
with magnesium chloride hexahydrate in an amount of 0.077 g to give 
a magnesium ion concentration of 1 x 10" 4 mole/liter in the solution 
and the aqueous solution was kept at a temperature of 20 °C. While 
controlling the temperature in the range from 5 to 20 °C, 765 g of 
methyl trimethoxysilane were added to the aqueous solution dropwise 
over a period of 7 hours under agitation with an anchor-blade stirrer 
rotated at 130 rpm. After completion of the dropwise addition of the 
silane compound, agitation of the reaction mixture was further con- 
tinued for additional 60 minutes at a temperature of 60 °C to complete 
the reaction. The thus obtained aqueous dispersion of particles was 
subjected to solid-liquid separation by filtration through a pressurizable 
filter to give wet cakes of the particles containing about 30% of water. 
The wet cakes were dried in a hot air-circulation oven at 1 05 °C into 
a loosely caked dry mass of the particles which was disintegrated by 
using a jet mill into discrete silicone resin particles. As inspected under 
an optical microscope, these particles had a good globular particle 
configuration. Further, the particles were dispersed in methanol and 
subjected to the measurement of the average particle diameter by us- 
ing a granulometric instrument (Model Granulometer 850, manufac- 
tured by CILAS Alcatel Co.) to find a value of 5.3 fi m. 



Example 2. 
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[0037] The experimental procedure for the preparation of silicone 
resin particles was substantially the same as in Example 1 excepting 
for the increase of the amount of magnesium chloride hexahydrate 
from 0.077 g to 0.77 g to give a magnesium ion concentration of 1 x 
10" 3 mole/liter in the aqueous solution. The thus obtained silicone resin 
particles had a good globular particle configuration and the average 
particle diameter thereof was 6.7 u m. 

Example 3. 

[0038] The experimental procedure for the preparation of silicone 
resin particles was substantially the same as in Example 1 except that 
the amount of the deionized water was 3712 g instead of 3717 g and 
1 8 g of n-butylamine were replaced with 23 g of n-propylamine so that 
the aqueous alkaline solution had a pH of 1 1 .8. The thus obtained sili- 
cone resin particles had a good globular particle configuration and the 
average particle diameter thereof was 4.3 u m. 

Example 4. 

[0039] The experimental procedure for the preparation of silicone 
resin particles was substantially the same as in Example 3 excepting 
for the replacement of the n-propylamine with the same amount of n- 
pentylamine. The aqueous alkaline solution had a pH of 11.8. The 
thus obtained silicone resin particles had a good globular particle con- 
figuration and the average particle diameter thereof was 6.0 p. m. 



Example 5. 
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[0040] The experimental procedure for the preparation of silicone 
resin particles was about the same as in Example 1 but by employing 
phenyl trimethoxysilane in place of methyl trimethoxysilane. Thus, an 
aqueous alkaline solution was prepared by adding 72 g of a 28% am- 
monia water to 3078 g of the deionized water to give a pH value of 
1 1 .8 followed by the addition of 0.063 g of magnesium chloride hexa- 
hydrate to give a magnesium ion concentration of 1 x 10~ 4 mole/liter. 
The subsequent procedure was substantially the same as in Example 
1 excepting for the replacement of 765 g of methyl trimethoxysilane 
with 1350 g of phenyl trimethoxysilane. The aqueous alkaline solution 
had a pH of 11.8. The thus obtained silicone resin particles had a 
good globular particle configuration and the average particle diameter 
thereof was 5.7 u m. 

Comparative Example 1 . 

[0041] The experimental procedure for the preparation of silicone 
resin particles was substantially the same as in Example 1 excepting 
for the omission of the magnesium chloride in the preparation of the 
aqueous medium which had a pH of 1 1 .8. Thus obtained silicone resin 
particles had a good globular particle configuration but the average 
particle diameter thereof was 1.6 urn. 

Comparative Example 2. 

[0042] The experimental procedure for the preparation of silicone 
resin particles was substantially the same as in Example 5 excepting 
for the omission of the magnesium chloride in the preparation of the 
aqueous medium which had a pH of 1 1 .8. Thus obtained silicone resin 
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particles had a good globular particle configuration but the average 
particle diameter thereof was 1 .3 ju m. 

Comparative Example 3. 

[0043] The experimental procedure was substantially the same as in 
Example 1 except that the amount of the magnesium chloride hexahy- 
drate was increased from 0.077 g to 15 g to give a magnesium ion 
concentration of 2 x 10~ 2 mole/liter in the aqueous alkaline solution. 
However, the dropwise addition of methyl trimethoxysilane to the 
aqueous reaction medium could not be continued to the end because 
appearance of agglomerates was detected in the reaction mixture in 
the course of dropwise addition of the silane compound and the reac- 
tion mixture was converted into a gel-like mass by further continuing 
addition of the silane compound. 



